Indicators of T-cell activation: correlation between quantitative CD38 expression and soluble CD8 levels in asymptomatic HIV+ individuals and healthy controls.
Increased activation of CD8+ T cells, particularly increased expression of CD38 antigen, has been shown to strongly correlate with progression of human immunodeficiency virus-positive (HIV+) individuals to acquired immunodeficiency syndrome (AIDS) and death. As part of a study evaluating responses to a recombinant gp160 vaccine, we have used quantitative three-color flow cytometry (QFCM) to further investigate the relationships among several measures of lymphocyte activation/immunological status. Parameters evaluated included 1) absolute circulating counts for the major lymphocyte phenotypes (T, B, NK) and selected activated/regulatory subsets believed to have clinical value in the monitoring of patients with HIV infection; 2) level of CD38 expression (antibody-binding capacity [ABC]) on the lymphocyte subsets defined by CD8, CD38, and HLA-DR; and 3) serum levels of soluble CD8. CD8+DR+CD38+ counts were found to be markedly increased (approximately 10-fold) in HIV+ individuals, whereas CD4+CD45RA+ counts were markedly decreased (approximately 5-fold). We confirmed previous reports that CD38 expression on CD8 T cells (here reported as CD38 ABC) are increased in asymptomatic HIV+ individuals as compared with healthy controls, and further found that CD38 ABC was elevated approximately 2-fold on CD8+DR+ cells as compared with CD8+DR- cells in healthy controls, and almost 2-fold further elevated on CD8+DR+ cells in HIV+ individuals compared with CD8+DR+ cells in healthy controls. In agreement with previous studies, we found increased serum CD8 levels (sCD8) and increased CD8+DR+ counts in asymptomatic HIV+ individuals. However, when sCD8 was expressed relative to CD8+DR+ cell counts (RsCD8), this index was found to be significantly decreased in HIV+ individuals. Although CD38 ABC on CD8+DR+ cells showed no correlation with sCD8, it was significantly correlated with RsCD8 in both HIV+ and HIV- individuals. Absolute lymphocyte counts were strongly correlated with both CD38 ABC and RsCD8 in HIV+ individuals. However, CD4 counts were correlated with CD38 ABC (but not RsCD8) in HIV+ patients and with RsCD8 (but not CD38 ABC) in HIV-controls. Our results suggest that QFCM is significant in understanding the role of CD8+DR+CD38+ cells in processes such as lymphocyte homeostasis and HIV-induced CD4-cell depletion.